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TCS8Go2F 


(Floppy DiskK Mechanism Controller) 


INTRODUCTION 
33 32 31 30 29 28 27 26 25 24 23 
FDMC-IT LSI TC8602F is a single chip n aa qf [7 
CMOS LSI for the floppy disk drive 4 ; i 
digital control logic, consisting of 
a 4-bit CPU and required random 
logic. 


| 


This LSI has input terminal for 
direct reception of the floppy disk 
drive system interface terminal 
inputs,such controls as step-motor, 
etc, which are the internal 
mechanisms of floppy disk drive, and 
read/write circuit control signal 
inputs, and the digital control 
board in the present floppy disk 
drive can be replaced by this LSI. 





FDMC-II LSI TC8602F has a firmware 
already mounted to the ROM of the 
built-in CPU and therefore, is 
readily usable for 3.5 inch floppy 
disk drive. 


FEATURES 


o Low power consumption by the 
Si-gate CMOS technology. 


o Fully compatible with TLCS-47 4-bit 
cpu re totabo sz pop 
a | pepe pees sso /DSKCHG 


o System interface directly connected 
input terminals 
(TTL compatible threshold) 


o Various specifications on 3.5 inch READY 
floppy disk drive. a sary Cli) ae 

o Built-in R/W {C control] circuit. p1sft 1 | eT +WPSNS 

o Built-in sensor (photo-diode) input. psp es TZSNS 


=DITR pao Tl = DPGNS. 
ae PEP 143] 1 {+1XSNS 


SCHD 


Oo 44 PIN mini FP. 
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1. GENERAL DESCRIPTION 


TC8602F is a floppy disk mechanism controller having various option 
selecting capability for composing a 3.5 inch floppy disk drive 
described as fol] ows. 


Disk Type Select (each mode with capacity) 

Oo 5SOOKB / iMByte compatible drive. 
This mode is for producing two drive models using same mechanism that 
has capability to move carriage of magnetic head on each tracks as 
135TP] a phase shift of stepping motor. LSI has a programmability to 
select 1 or 2 phase shift at the each step-pulse from the system 
interface. if 2 phase mode is selected, the floppy disk drive becomes 
67.5TPI (500Kbyte) model. 

2 phase : S00Kbyte ( 67.5TP1/250Kbps/300rpm/Double sided) 

1 phase : 1.0Mbyte ( 135TPI/250Kbps/300rpm/Double sided) 
o 1 MByte/1.6Mbyte compatible drive mode. 
This mode is for producing an user programable drive model that has a 
capability to changing spindle rotating speed. 300rpm and 360rpm are 
assumed as pre-programed rotation. 


1.O0Mbyte mode : Media rotation 300rpm 
Data transfer rate 250Kbps 
1.6Mbyte mode : Media rotation 360rpm 


Data transfer rate 500Kbps 


oOo 1.6Mbyte / 2.O0Mbyte compatible drive mode. 
This mode is for producing high capacity disk drive. 2.0 Mbyte drive is 
accomplished by using 500Kbps data transfer in a drive that has 300rpm 


rotation and 135TPI track density. If the drive mechanism has a 
capability to change rotation, 1.6Mbyte model is also available. 
1.6Mbyte mode : Media rotation 360rpm 
Data transfer rate 500Kbps 
2.0OMbyte mode : Media rotation 300rpm 


Data transfer rate 500Kbps 
Step Motor Selection 
More accurate positioning, head carriage actuator needs double phase 
shift in each track. 
o 1 phase / 1 step pulse mode. 135 phase/inch 
0 2 phase / 1 step pulse mode. 270 phase/inch 
o 3.0 mS / phase-rate. 
oO 1.5 mS / phase-rate. 
Tunnel Erase Head Gap Select 
o 600um/700um (at 300rpm) 
Oo 300um/350um/400um (at 360/300rpm) 
Power down stand-by mode. 
External power supply control output corresponding to power down 
standby. 
scan control output for sensor LED current limiting. 
Automatic media chucking. 
Power on automatic return to zero seek. 
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2. DESCRIPTION OF PINS 


{ 1] -HDMODE (High Density Mode) Input 
One of the function select pins. This pin selects mainly density of 
disk drive read/write format. 


[ 2] -MOTRON (Motor on) Input 
Control input for the contro] of the spindle motor. Low active signal 
should be applied through system interface terminal [MOTOR ON}. 


{ 3] -SPSEEK (Special Seek) Input 
One of the function select pins. When this pin is at low level, the 
step-in operation is selected during power-up sequence. 


[ 4] +TEST (LSI Test) Input 
Test input for LSI testing in the Production line. Keep VSS level 
during normal operation. 


[ 5] XIN (X'tal Input) Input 
Oscillating resonator connecting terminal. 


{f 6] xXOUT (X'tal Output) Output 
Oscillating resonator connecting terminal. 


[ 7] -'.R (Clear Input) Input 
The eset terminal of IC. Low active reset signal is needed for correct 
oper.ition when LSI's power is up. 


{ 8] HOLD (Hold Input) Input 
Hold indicating terminal of internai CPU. Not used for the current 
firmware in the TC8602F. Keep VDD level or open for correct operation. 


{ 9] +DSOUT (Drive Select Output) Output 
This terminal puts out an inverted signal of [-DS] pin. Usable for 
extra control signal as positive [DS]. 


[10] +HDO (Head 0 Selected) Output 
The read, write analogue circuit control signal. This signal will be 
activated when head O is selected. The logical meaning of this output 
is same as [-SJSEL] pin, but the transition is inhibited during [+WE] 
or [+ERA! is activated. 


[11] +ERA (Erase Gate Output) Output 
The read write analogue circuit control signal. Delayed erase signa] 
(positive logic) is put out for the correct erase operation through a 
tunne] erase head. 


[12] +WF (Wiite Enable Output) Output 


The read-write analogue circuit control signal. This pin output is 
logic-~.. AND signal of [-DS] and [-WG] and [WP]. 
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F183] +EXTO (Extra Fiunetion Select 0) Input 
One of the function select pins. This function select 3s done by 
combination with [EXT1] as selecting main mode of floppy disk type. 
This program input pin is evaluate only once at the time power on 


(14] +EXT! (Extra Function Select 1) Input 
One of the function select pins. This function select is done by 
combination with |EXTO] as selecting main mode of floppy disk type. 
This program input pin is evaluate only once at the power on 


{15} -wWwG (Write Gate Input) Input 
Input pin for the WRITE GATE signal Connect to the WRITE GATE 
terminal of the svstem interface. 


f16]  -DKCHR (Disk Changed FF Reset) Input 
Input pin for resetting ( Disk Change FF ) This pin will connect to 
the DISK CHANGE RESET terminal of the system interface. 


;17) FVPD] (Power Supply) Input 
Power source terminal] for J.ST. +5 V DC power will applied. 


P18} -SISEL (Side Select Input) Input 
Input pin for selecting the side of disk media. Connect to the 
SIDE SELECT or HEADO terminal of the system interface. 


[19} -DS (Drive Select Input) Input 
tnput pin for drive select. Ready to connect to the one of the DRIVE 
SELECT n terminal of the system interface by using jumper connector. 


{20 ] DIR (Direction Select) Input 
input pin for direction select. Connect to the DIRECTION termina) of 
the svstem interface, 


i2il STEP (Step Pulse Input) Input 
Input pin for receiving a step pulse signal. Connect to the STEP 
terminal of the system interface 


f22}) -SGHD (Select Gap of Head) Input 
One of the function select pins. This pin is used for mainly to 
acjyusting delayed time constant of erase read/write gap. 


{23 LPTYPE (Low Power Type Selection) Input 
One of the function select pins. This pin is used for mainly to select 
SPECIAL LOW POWFR type 


[24] +AUTORZ (Automatic Return to Zero Select) input 
One of the function select pins. This pin is used for mainly to s-lect 
automatic return to zero function. 


{25] +RWPWR (Read,'Write Circuit Power Control) Output 
Power save control signal for -+-12 V read/write circuit power pply. 
An active High signal appears in this pin when the system needs +12 V 
power supply for read,write circuit. 
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}26] +SMPS (Step Motor Power Save) Output 
This pin will be activated to High level when the system cut off the 
+12 V power supply to stepping motor. 


{27] +MORTEN (Spindle Motor Enable Control) Output 
This pin will be activated to high level] when the system need spindle 
motor rotating. The spindjJe motor will] be contro] led not only by the 
|}-MTRON] input but also by diskette chucking instantaneous operation. 


{28] +SWFLTR (Switch Filter Control) Output 
This pin will be activated when the track position is inner (larger) 
than 44 track(at 80 track mode). This signal is used for changing AC 
characteristic of read amplifier or reducing write current of write 
ampiifier. 


[29] +PHASE1 (Step Motor Phase 1) Output 
This pin shows step motor @ 1 output. 


[30] +PHASE2 (Step Motor Phase 2) Output 
This pin shows step motor @ 2 output. 


[31] +PWRON (Step Motor Power Control) Output 
This pin will be activated to high level when the system need power 
supplies for operation of head moving mechanism. 


[32] +LEDSCN (LED Scan Output) Output 
This pin used for current Jimiting of sensor LED lamp ( especial ly 
DISK IN SENSOR). If the system is in the standby mode, this pin will be 
in a scan mode so as to eliminate current consumption through the LED 
lamp. 


f33] +DSKCHG (Disk Changed FF Output) Output 
The system interface pin. Connect to the (DISK CHANGED) termina! of 
system interface via open collector inverting buffer. 


[34] +WP (Write Protected) Output 
The system interface pin. Connect to the (WRITE PROTECTED) terminal of 
system interface via open collector inverting buffer. 


[35] +INDEX (Index Pulse) Output 
The system interface pin. Connect to the (INDEX PULSE) terminal of 
system interface via open collector inverting buffer. 


[36] +TRACKO (Track 00 Signal) Output 
The system interface pin. Connect to the (TRACK 00) terminal of system 
interface via open collector inverting buffer. 


i387] +READY (Disk Ready} Output 


The system interface pin. Connect to the (READY) terminal of system 
interface via open collector inverting buffer. 
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[38] [VSS] (GND) Input 
The LS] system ground terminal. 


[39] [VDD](Power Supply) Input 
Power source terminal for LSI. +5 V DC power will applied. 


[40] +WPSNS (Write Protect Sensor) Input 
Photo sensor input pin. To apply a High level signal when the diskette 
is wrute protected. 


[41] -TZSNS (Track Zero Sensor) Input 
Photo sensor input pin. To apply a Low level signal when the head is on 
the O track position. 


[42]  -DISNS (Disk In Sensor) Input 
Photo sensor input pin. To apply a Low level signal when a disk media 
is mounted in the drive. 


[43] +IXSNS (Index Sensor) Input 
Photo sensor input pin. To apply an active pulse signal derived from 
diskette index hole. 


[44] -TWSTEP (Two Step Mode) Input 
One of the function select pins. This program input is used for mainly 
select 2-step mode. At the 2-step mode, LSI drives double phase in each 
step pulse input from system interface. 
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3. FLOPPY DISK SYSTEM 


3.1 System Configuration 
Figure 3.1 shows the situation of FDMC in a FDD(=Floppy Disk Drive). 


TC8602F receives control signal from host system through system 
interface terminals, and executes digital control in the drive. The 
analogue signals are processed to/from R/W IC, however, the FDMC 
controls both WRITE ENABLE and ERASE ENABLE precisely. An FDD has many 
electromechanical equipment, such as, stepping motor for head posi- 
tioning, spindle motor for media rotation, solenoid for head loading 
etc. The FDMC monitors these situation and generates control signals 
precisely. 


Read data —- Read data 


Write signal Erase signal 
USO os Read/write IC leven ilar Ji 


IN USE 


ae Write gate 
= ~ Head select 
an Erase control 
Switch filter 
Track 00 


Disk-in 
Write protect 


Power-on clear 


ORIVE SEL 
WRITE GATE 


SIDE ONE SEL 
Es ey oe ea Pe FE OMC Index pulse 


Dae TC8602F |, LED-on 
STEP 
READY 
INDEX = , 

WRITE. PROTECT pees controller 


phasel TA7715P 
DSK CHANGE 
TRACK O TA7262P F 


TA7745P F 
MOTOR ON 


Power save DD Motor 


Motor-on 


Control PCB Motor PCB 





3.2 Operation Summary 
There are two type of operation in a FDD which is controlled by FDMC 


LSI TC8602F. These are initialization and normal operation. The 
initialization process consist of electrical setup and mechanical 
setup. In the electrical setup, the TC8602F reads program input and 
sets operation mode required. In the mechanical setup, the TC8602F 
recalibrates head positioning by moving toward track 0 (outer) and 
detects TRACK 0 SENSOR ON so as to reset the internal track monitoring 
counter in the CPU. In the normal operation, TC8602F works as 
follows. 

o Updating phase output of stepping motor according to the STEP PULSE 
from system interface. 

o Generating READY STATUS by testing the time interval of INDEX PULSE 
which comes from spindle motor. 

Oo Erase gate signal generation by detecting WRITE GATE signal from system 
interface. 
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_3.3 Exampie of FDD System 
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4. FUNCTIONAL DESCRIPTION 


4.1 Floppy Model Selection 
TC8602F has seven pins for function selection ( such as [EXTO], [EXT1], 


[-HDMODE], [-TWSTEP], [AUTORZ], [-SPSEEK], [-SGHD! }. Five pins 
(LEXTO],([EXT1],{AUTORZ],[-SGHD] and [-SPSERK]) of that are evaluated 
only once after LSI power was on. 

Table 4.1a shows the way of function select. [EXTOjand{[EXT1] are used 
for deciding model groups, also [-HDMODE] and [-TWSTEP] are used for 
dividing each models. 


Table 4.la Operation Mode of FDMC 


| 


cen caeantiaeanannaaaaanatiadiabomteas teehea cone cnnanieeaencnaaeteapeneetamaamnastanimaeateaanae memmaetecors nano ataas pees paaae nacre rd seers” ot meta meee ance rae asec ee ae ORR 





aancanaennennagmntsinteet 


! | | 


' ' } 


! 


sien sat cs Somes aseatuebone 








| Ee : . | 

|EXT1|EXTO|HDMODE | TWSTEP | FDD MODEL :MODEJ,;SPINDLE|ROTATE} PHASE | PHASE! 
| | | |( Unformat volume)} MODE!ROTATE | | /TPI i rate| 
Ieconte ti etc ___—_s*1,*2,*3 | Bytej rpm fee eo ae ae ee 
|HIGH|HIGH| H{GH | HIGH |1M/500K or 1M/1.6M! 1M (300/360! 300 /1/135 | 3.0 | 
|HIGH|HTGH| HIGH | LOW | 1M/500K (500K i 300 ' 300 !2/67.5! 3.0 | 
|HIGH|HIGH| LOW | HIGH |1M/1 6M |1.6M |300/360| 360 [1/135 | 3.0 | 
[HIGH|HIGH| LOW {| LOW | _ | __, 300/360} 360 |2/67.5| 3.0 | 
|HIGH|LOW | HIGH | HIGH | 1M/500K | IM ! 300 | 3600 {2/135 ! 3.0 } 
|HIGH|LOW | HIGH | LOW {| 1M/500K I500K ; 300 | 300 1|4/67.5! 3.0 | 
|HIGH|LOW | LOW | HIGH | 1M/500K ' IM i 300 | 300 {2/135 | 3.0 | 
'HIGH|LOW | LOW {| LOW |1M/500K_ ‘500K | 300 | 300  14/67.5i 3.0 | 
|LOW |HIGH! HIGH | HIGH ;1M/2M or 1M/1.6M | IM 1306/360; 300 |2/135 | 3.0 | 
|LOW |HIGH| HIGH | LOW |1M/2M or 1M/1.6M | 1M {300/360} 300 [2/135 | 3.0 | 
[LOW |HIGH| LOW | HIGH |1M/2M | 2M ; 300 | 300 [2/135 |; 3.0 | 
LOW |HIGH| LOW | LOW !1M/1.6M 16M _ | 300/360] 360 12/135 | 3.0 | 
|LOW |LOW | HIGH | HIGH |1M/2M or 1M/1.6M | 1M /300/360j 300 {2/135 | 1.5 | 
|LOW ;LOW | HIGH | LOW !11M/2M or 1M/1.6M | iM) {300/366! 300 {2/135 | 1.5 | 
ILOW }LOW | LOW | HIGH |1M/2M ; 2M : 300 | 300 +2/135 | 1.5 | 
[LOW |LOW | LOW | LOW |1M/1.6M _—s—sf 1. 6M _ [300/360] 360 12/135 | 1.5 | 


|Note | 
*1 : IM/500K means a type of floppy disk drive that can be modified 
SOOK byte type or 1M byte type in using same mechanism. 


*2 : 2M/1.6M means a type of floppy disk drive that can be modified 
1.6M byte type or 1M byte type in using same mechanism. 


*3 : 2M/1.6M means a type of floppy disk drive that can be modified 
1.6M byte type or 2M byte type in using same mechanism. 2M byte 
drive means a type of floppy disk drive which has 500Kbps transfer 
rate in 300rpm media rotation. 


*4 : These values mean the available rotation speed of spindle motor. 
*5 : These values shows the relation between a track density: and phase 
shift in the stepping motor. For example, 2/135 means that 1 track 


movement in 135TP] is done by 2 phase shift of stepnming motor. In 
this mode, the TC8602F will automatica:iy generat: second phase 
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sbift ror correct operation The phase rate means the time 
constant for the deitay time between first phase shift and second 
phase shift. 


The TC8602F is able to adjust the erase delay time constant for correct 
erase pattern through a tunnel erase magnetic read/write head Some 
of the drive mode] will perform full compatible read’write operation 
using same head in the different models. Table 4.1B shows various 
erase delay time constant im each model. 


Table 4.1b Erase Delay Timing of Various Drive Mode 


RR conan tN IRD ARO Ae utes mh tae tl Anon pet Mans meet APL apmanntnparr amen ten i nt ann RARE at re ee Sa 


1 ‘ : { 
| { 
. 


DISK |ON-DELAY | OFF--DELAY 


} 

| 

Piaf ac celP exe teaads atl eecacene ama ION cat ona heel ct auto | ROTATE | GAP 
| EXT1 EXTO | HDMODE | TWSTEP | SGHD : ! | | : 
| | SPEED ; VOLUME | TIME | TIME | LENGTH | 
| | / rpm +} MODEL ! uSEC | USEC | un | 


' i 
| 
facia i Neoern! EL Siahag Sct pesca A ia eet ee eee ee Pein Lida ak 


Rewcn hee. 

[HIGH|HIGH! HIGH ! HJGH .HIGH! 300 |iMbyte + 420- 44411064-1088! 700 | 
\HIGH; HIGH} HIGH | HIGH {LOW | 300 |1Mbyte : 324- 348] 920- 944! 600 | 
'HIGH|HIGH| HIGH | LOW !HIGH! 300 'S500Kbyte, 420° 444!1064 1088; 700 | 
|HIGH|HIGH} HIGH | LOW |LOW , 300 !500Kbyte/ 324- 348] 920- 9441 600 | 
'HIGH| HIGH! LOW : HIGH {HIGH: 360 /1.6Mbyte' 180- 204; 520- 544; 400 | 
\HIGH}HIGH} LOW | HIGH |LOW | 360 |1.6Mbyte; 180- 204{ 520- 5441! 400 | 
IHIGH|HIGH! LOW | LOW {|HIGH; 360 {| ****** = 180- 204; 520- 544; 400 | 


‘HIGH. HIGH} LOW; LOW {LOW | 360 | ****** | 180- 204; 520- 544| 400 | 





‘LOW {LOW | HIGH ; HIGH {HIGH; 300 | IMbyte | 420 444/1064-1088/ 700 
‘LOW !LOW | HIGH | HIGH {LOW | 300 | 1Mbyte | 324- 348| 920- 944| 600 
,LOW :LOW ! HIGH | LOW {HIGH| 300 {500Kbyte: 420- 444!1064-1088! 700 
,LOW |LOW | HIGH ; LOW jLOW | 300 (|500Kbyte! 324- 348| 920- 944] 600 
|LOW ;LOW ; LOW | HIGH !HIGH' 300 | 1Mbyte , 420- 444/1064-1088| 700 
;LOW | LOW | | 324- 3481 920- 944; 600 


i 

| LOW | HIGH {LOW } 300 | 1Mbyte 

|LOW |LOW | LOW | LOW |HIGH| ao '500Kbyte| 420- 444/1064-1088| 700 
{ { 


{LOW | LOW | LOW 
/HIGH|HIGH| HIGH 


_| LOW |LOW | 300 ‘500Kbyte| 324- 348; 920- 944| 600. 
HIGH |HIGH! i iMbyte | 100- 124| 696- 720} 300 


| 

| 

| 

! 

\ 

| 
| 

| ! | | 

'HIGH'HIGH| HIGH | HIGH |LOW | 300 j{ 1Mbyte j 148- 172| 728- 752| 350 | 
|HIGH|HIGH} HIGH | LOW |HIGH| 300 ! 1Mbyte | 148- 172] 728- 752| 350 | 
|HIGH|HIGH| HIGH | LOW {LOW | 300 | 1Mbyte | 164- 188| 760- 784{ 400 | 
|HIGH;HIGH| LOW i HIGH |HIGH| 300 {| 2Mbyte | 180- 204| 456- 480| 300 | 
| | | | 

| | 

| 

| 

| 

| 

| 

| 

| 

| 

= 





|HIGH| HIGH! LOW HIGH |LOW | 300 2Mbyte | 228- 252| 568- 592} 350 
|HIGH|HIGH} LOW LOW |HIGH| 360 |1.6Mbyte| 148- 172| 456 480] 350 


|HIGH|HIGH| LOW {| LOW {LOW ! 360 [{1.6Mbytei 180- 204| 520- 544] 400° 


[LOW |LOW | HIGH | HIGH |HIGH| 300 IMbyte , 100- 124] 696- 720} 300 
|LOW |LOW | HIGH | HIGH |LOW | 300 IMbyte | 148- 172| 728- 752| 350 
|LOW |LOW | HIGH | LOW |HIGH| 300 IMbyte | 148- 172] 728- 752] 350 

Mbyte {| 164- 188' 760- 784| 400 


| | | 
| | 
| | | | 
|LOW |LOW | HIGH | LOW |LOW | 300 | | 
| | HIGH |HIGH} 300 | 2Mbyte | 
| | | 2Mbyte | 228- 252] 568- 592| 350 
| | | | 
| [ 


|LOW |LOW | LOW 180- 204| 456-- 480{| 300 
|LOW |LOW | LOW HIGH |LOW | 300 

|LOW {LOW | LOW LOW |HIGH! 360 /1.6Mbyte| 148- 172] 456- 480| 350 
[LOW |LOW | TOW | LOW [TOW | 360 |1.6Mbyte| 180 204/ S20- 544) 400. 
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4.2 Miscellaneous Functions 


o Automatic Return to Zero Function & Special Seek 
The automatic return to zero function is a king of iInitiasizing 
operation which performs recalibration of track position. This sequence 
is divided two parts that 18, power on step in and return to zero seek. 


In the Power on step in, at first, the status cf TRACK 0 is evaluated, 
if it is active (ACTIV& means that [{-TZSNS] pin is Low level and 
stepping motor phase +S 1] je 91=@2-High level’, then FDMC executes 
inner seek step by step until TRACK OG is nou active. This step 
operation wili be done 48 steps at maximum. The phase rate of each step 
1S decided by the program condition i.e. 1 SmS cr 3.Oms After 
detecting TRACK 0 1s non active, even if before first time oF stepping 
operation, FDMC goes tu next procedure( return to zero seek) after 
waiting 15 mS settling time for head assembly. 


In the return to zero seek, FDMC executes cuter seek operation until 
TRACK O status will be active. This stepping operation wiil be done 400 
phase shift at maximum. After 400 phase shift is done without TRACK 0O 
detection, FDMC goes to next procedure. 


The power on step in sequence is for the safe operation in such a drive 
that has elastic carriage stopper at the track zero position, so as to 
Keep precisioness avoiding mechanicai collision. But using such 
mechanism causes wrong track recalibrating, in case that head is 
located outer track O ( -l or ~-2 track ) position. In that drives, 
actual track O position is defined as a track which is the first 0 
track found scanning from inner direction. With this manner, FDMC 
never misplace track 0, even if start at negative track position by the 
residue of former status of disk drive. 


The specia] seek is a function that postpones the recaiibrate function 
at power on time, so as to avoid crush Current through the ali drives by 
doing the recalibrate operation. This function is suitable for battery 
operation type personal computer. If this function is selected, the 
FDMC do nothing when the power is on. But the FRPMC memorized the status 
for executing special seek operation when the FDMC receives first step 
pulse. In that case, when the FDMC receives first step pulse after 
power is up, the FDMC examines TRACK O status and if it is active ({ 
ACTIVE means on track 0 ), the FDMC transfer motor phase toward inner 
direction even if [DIR] input was outer seek. This operation will 
continue until] detecting non track O in each operation. This function 
is same as the step in sequence in the automatic return to zero. And 
because of the first step pulse applied for disk drive is outer 
direction issued by floppy disk controiler, the recalibrate operation 
completes precisely. 


In additionally these operation is decided by the situation whether a 
diskette(disk media) is in the drive or not, so as to avoid scratching 
some mechanical parts by moving head assembly without diskette. 
Table 4.2a shows this conditions. 


— 236 — 


TOSHIBA NIEGRATED CIRCUIT 
TECHNICAL DATA 


Table 4.2a The Condition of AUTORZ and SPSEEK Operation 


t\AUTORZ SPSLEK Automatic Return to Zero Special Seek 


_ HIGH | HIGH Unconditional execution - 
_ HIGH » LOW Waiting for Disk in 
» TOW | HIGH sFxecute if disk is tn 


fs! sale Mates bn Sieh), Vide) Seles wot enh wee tee me ee 


Hr Fords’ 2on 


» LOW FOW No execut ton : ePXECUL LON 
Note Whether disk media is im or not fs examyped hefiore 
automatic return to zera seek. Jf disk os tn. thet 
automatic return to zera seek. Tf disk is not ¢n, 
waits until insertion of the disk puttiny of 


ahtomatic return to zere seek and other 


Operation 


Note 2 Whether disk media is th or not 38s examined before 
automatic return to zero seek IF disk in, then 
automatic return to vero seek, Jf disk is not in 


retagrn fer 27ers 


gives up from executilue automat ic 
snecial seek function for future 


o Automatic Disk Media Chucking Function 


no execu! ron | 
soe ROCUN ADT 


and 


TC8602F 





Note Jj 
Note 2 


execut iug 
executing 
POS 


fe 


eNecution of 
mitiadizine 


evecut ing 


executing 


the 


PIMC 
Se tert 


The FDMC has a function that rotates spindle motor instantaneous ly when 
disk 1s inserted. so as to get correct chuckirve of diskette holding 


mechanism. 


o Low Power FDD Support Function 
The FDMC has a function that eliminates the powey 
disk drive. That stepping power 
recalibration of step motor positioning power 
(Light Emitting Diode} power savine Jn stand-by mode, 
read/write circujt power consumption 


is, motor SadVing 


after SAVE, 


The stand-by mode is defined such state that a 


receives no active DRIVE SELECT and no active MOTOR ON signal. 
f+PWRON], 

used with 

ta drivirg 

output rs 


stepping motor is controlled by four pins i e 
{+PHASE1], [+PHASE2]. The phase control outputs are 
to control a driver IC When system need high drive curren! 
stepping motor ( Usually applying -l2eVolts DC ), 
negated. And after 30mS passed without 
phase, the [+SMPS] output 
current ( Usually applying +5Velts Dec) 


new updatine of 


201 = 


The spindle motor rotation sustains until detect ing 


the [+SMPSj 
stepping 
is activated so as to decrease stepping motor 


internal 


consumption of the 
contro., 
SOWSOLP 
reduction of 


Lie) 


floppy disk drive 


The 
[+SMPS], 
[+SMPS! 


motor 
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The [+PWRON] pin is more effective in a stand-by mode. In the stand-by 
mode, the FDMC negates [+PWRON] so as to cut off the whole power fed 
into the stepping motor. By using this method, some stepping motor wili 
lose accuracy of the positioning inside the motor phase. Against this 
phenomenon, the FDMC negates [+SMPS] and activates [+PWRON] whenever 
bring back from stand-by mode. And if it is programed, extra 
recalibrative operation is available. 


This function is selected by programming [+LPTYPE] pin as a high level 
with condition of [EXT1] and [EXTO]. Table 4.2b shows this selection. 


Table 4.2b The Condition of LPTYPE Selection 


SAMAR AA cee unseen tehmimnenieA VN nt A Ante Sanam mitt OMAN ue a ha RAR anal oA iA ti RI Aft! At ARAL mrnRnnntiNaAnnrteinemmtrnin Sinai WARN: pn oA Smt “penne WinrtnRAaRnR timenLARt tA“ Mie IR AERRRIRER ritAtttlstrtnnn ARrennaAiit, tw te hee Attn ahnimAtireRrAthn tye 


-EXTL EXTO: The function when [-LPTYPE] is Low level. 


‘ 
ree owes stony am eed tne ammunmeventérynene/imney Arnett WROARY NARA “et ent SAR nt rinnennnAA AN SO A SAARI ARAN a AARNE NAA GN LRA INA RAEN ERAA NRRSRt ARAMMARRRAAAAR I RI re et 





crete enanatemgsmsmanied 


Additiona] recalibration is done. 

HIGH THIGH! : 
; ' Inner and outer seek after stand-by mode. | 
a a ge 
HIGH!) LOW | 
_ .,.... ; A temporary rotation of spindle motor is done | 
LOW |HIGH| | 
_....,. |)~=|6after the LSI power jis on. 


LOW i LOW | | 
4 


fetal aes sls ith gn i tea a Saini: Sac Sean ul thn ag anna oasncaaca ap Sn eeh sayh |e Band dapat atlanta anatase apasicaaad 


The power control of read/write circuit is done through [RWPWR] pin. Of 
course, this pin is negated during stand-by mode, additional negation 
is done, that is, negation after spindle motor in starting period, and 
negation after track seek operation. 
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4.3 Control Functions 
4.3.1 Stepping Motor Control 


The stepping motor is of 2 phase driving type, and FDMC outputs' each 
positive phase signa] i.e. [PHASE1],[PHASE2]. The internal circuit in 
the FDMC is sampling [-DIR] and [-STEP] by an edge detector circuit and 
interrupts to the CPU to identify it. 


Beside with phase outputs, the FDMC controls [+SMPS] terminal, so as to 
reduce idling current during head positioner is stable states. 


-DIR 
= 5,1 EP 
TRACK NO. 


PHASE] 


PHASE2 = 


+SMPS | 


2phase/itrack mode 





Fig. 4.3.1 Step Pulse Signal Timing 


Table 4.3.1 Step Pulse Drive Timing 
Se TDD mn ae et ts MN i TYP | MAX XXL UNIT! 
| | Step to Phase Shift Time [ 180 | | | ace | us | 
tl S.M.Motor Power Save Time | | | {| ms | 
| | Second Phase Starting Delay | - | | | ms |Note 1 
| tl | Set Up Time for direction | | | ins | 
{ t | Hold Time for direction | 0b Le es charlene : ns _ | 


Note 1: Step Rate=3.0ms 
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4.3.2 Ready Timing Control 


The ready condition is produced by examining index pulse interval] that 
is input from [+IXSNS] pin. 


oO Ready on condition: Two times of valid interval index pulse is 
detected, under the condition that disk media 
is in and spindle motor is on states, 


Oo Ready off condition : 1. When disk media is out or spindle motor’ is 
disable 

2. When no index pulse is input within a 
specified time. 

3. When index pulses are continuously input 5 
times at a shorter interval than the specified 
interval. 

o The specified interval times are shown below. 


| | 
i Spindle Rotation | Valid Index Interval | 
| Sa Pa ea et ean ead 
! | | 

300 rpm 162 - 238 ms | 


i a ine at ae St 
| ‘ | 
| 360 rpm | 129 - 204 ms | 
' ' 





o Index pulses that are input at an interval below’ several 
uS(micro second) are ignored. 

o READY signal is output at the [+READY] pin when [-DS] is Low 
level. 





Fig.4.3.2 Ready Timing 


Table 4.3.2 Ready Timing 





an Ate ea nen amenemEnnAmm ee ee eennmenrnmanrrttie, mtepctmmncanity 


-SYMBOL| ITEM | MIN | TYP | MAX |UNIT| 
|_tBA { INDEX Sensor to READY | 0.2 | 0.8 | 2.5 | ms | 
| tBB | INDEX Sensor to NOT READY | 0.2 { 0.8 | 2.5 | ms | 
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4.3.3 Disk Change Vutput Control 


The FDMC has a built-in disk change monitor FF for judging exchange of 
disk media. This FF status is output at the —+DSKCHG] pin when [ DS] 
pin is Low leve} 








-DS 
-DKCHR —$ - 
-~DISNS sacar pe eenmiecn meaner 

| 









| ee Internal Signal 
+DSKCHG J 
t | 
CA -D Ke CBS 6 


Fig.4.3.3 Disk Change Output Timing 


Table 4.3.3 Disk Change Output Timing 


air me ara arn na mannmnenannangateentrpacaenntintnnestetneaAtrahtiynaniy Omen tAtiirttts SAneretie ep Men neat nteA erate i <tr teen mtr ett ARNON! NR Ereaettteh, RAN an, 


_SYMBOL| ITEM _ MIN | TYP { MAX [UNIT, 








' tCA | DKCHRS to DSKCHG off {| 08, 2.5: ms | 

| tCB {[|_DISNS to DSKCHG on 1 ! 242028 2.5) Ms.) Note 1 

| __DISNS to DSKCHG on 2 oS eer ice ae Note 2 
‘ Note 1: [ -DS]=Low or [-MOTRON] -Low 


Note 2: Stand-by Mode 
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9. ELECTRICAL CHARACTERISTICS 


5.1 Absolute Maximum Rating 
VSS = OV (GND) 


oer eeeatet tte ae tente ne trm te neti Ina Rae ettn. eect patient: enw etm mere Ahn nt AARP IO HA PEEL OER OMNERR NON AAY NARA re Br frre HONE EAN tenn tne Men AAAI Re A wt oy cae te Oy 


























|_SYMBOL | I T EM on RANG oe __LUNIT| 
| VDD i; Supply Voltage - 0. - 6.5 ; Vi | 
a a imate ne Seal ted 
i VIN | Input Voltage ~ 0.5 - VDD+0.5 | Vi | 
Oa aa Nt aN a a ce nee te 
| VOUT | Output Voltage | - 0.5 - VDD+0.5 | Vi 
Sv pdibeanecl sO a ihe cae ed | cee et i ed 
| Tstg | Storage Temperature | | o | 
! a Te ee 
| Topr | Operating Temperature | o | 
ae a Oe eee 
| Ioutl {| Output Current each terminal | Output group 1 + 3 | mA | 
Psacech alls Oats it oceans Seadoo tines eet Beate diaaste alae al 
{| Iout2 | Output Current each terminal | Output group 2 £6 | mA | 
Ta a cc a ed nd oN lee eee 
| PD | Power Dissipation 300 | mW | 
ae aE aS a el eee a nse a) 


Note : If LSI is used above the maximum ratings, permanent destruction 
of LSI can result. In addition, it is desirable to use LSI for 
normal operation under the recommended conditions. If these condi- 
tions are exceeded, reliability of LSI may be adversely affected. 


Output group | 
[+RWPWR], [+SMPS], [+MOTREN], [+SWFLTR], [PHASEK1], [PHASE2], 
[+PWRON], [+LEDSCN]. 

Output group 2 


[XOUT], [+DSOUT], [+HDO], [+ERA], [+WE], [+DSKCHG], [+WP], 
{+INDEX], [+TRKOO], [+READY]. 


0.2 Recommended Operating Conditions 


VDD = 5.0V, VSS = OV 


[SYMBOL] IT EM | CONDITION | MIN|MAX| UNIT 

{| Topr ; Operating Temperature § | |-30| 70| o | 
| Bias as Se ae I ea i Ye et ee alla ea ed 

| VDD | Supply Voltage | |4.5(5.5| Vv | 

ag a ag rae ee ee eee 

| fCLK | Clock Frequency | |3.9]4.1|MHz | 

PA hah cRNA a at aaa ht oo et acheter cl ea 
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5.3 DC Characteristics 
VDD = 5.0V, VSS =: OV, Topr=-30 to 70°C 


eee en na ARI ent ANN NR ee At ny enamel eae ten eee ee ren eat eneernnirnetneee: 



























































‘SYMBOL; ITEM | COND. DITION MIN} _TYP | MAX|I MAX UNIT | 
| VHS1 | Hysteresis Width (1) | Input terminal group 1 | 0.2; 0.6| { V | 
tas sist eta ate laa Sho cas 
| VHS2 | Hysteresis Width (2) |; Input terminal group 2 | 0.6[{ 0.8] | Vv | 
= : MeN sll eit 
| IIH1 | Input High current (1) | Input with pull up device| -20) ; 20| uA | 
ag a ae size | | 
| TIL1 | Input Low current (1) | Input with pul] up device |-100! | -20| uA | 
aaa sa Na eh a Ae a ee 
| IIN | Input Current (2) | CMOS input gate (= 20 i 20] uA | 
a te a a 
| VIH1 { Input High Voltage (1) | Input terminal group 1 Pe ede | VDD] V | 
ta eh otc De 8 eh Na aa tare 2 chal eet 
| VIL1 | Input Low Voltage (1) | Input terminal group 1 | O. "I i O.6{ V | 
eae ee aa ee ee ee we es a Pantene oe Ie eae aces ia 
{| VIH2 | Input High Voltage (2) | Input terminal group 2 ii See 8 | ‘| VDD; V | 
haw ek oe sel ad 
i VIL2 | Input Low Voltage (2) | Input terminal group 2 | 0.0° / 1.0; Vy 
Hoot peewee! eee ee a ocgece fe ee eee es 
| VIH3 | Input High Voltage (3) | Input terminal group 3 S: a3 , VDDI V | 
! t \ } ! 
Rie ate a cer poh eee Ge eee Sea rg eae eee ee 
| VIL3 | Input Low Voltage (3) | Input terminal group 3 i 0.01 by degen ~ 4 
Lt fi moepoasinx Pare Apts se Sue a esas se cals MS Eat ee ad aed 
| IOH1 |; Output High Current(1) | VOH=4 . 6V Output group 1 |, -- | 1.72.0) mA | 
a Ba aa a a ee ee 
| IOL1 | Output Low Current (1) | VOL=0.4V Output group 1 ; 2.0; PY eee A | 
Pe Ile el actin eg te ce, SN hat nee Oi tac leet ae Pe eke 
| IOH2 | Output High Current (2) {| VOH=4.6V Output group 2 | -- | (-3.0] mA | 
ata Ne al aie sa ee Bah Stet Sen Ss ee a 
| IOL2 | Output Low Current (2) | VOL=0.4V Output group 2 | 3.0) i => | mA | 
act i eal AT Ng esas te ase Rect ete Matte ey el Reapers eat te Win last ea eS 
| IDD | Power Consumption | VDD- 5.0V fC=4 OMHz Ul ek Of 4, 0} mA | 


| | | 


Neem eer cnirrenn wor asrecnersitennpecesioeinin wpeteettin wveset whenpratttetee-attieennctrtr-exeinipemvantmnsterrtctirercersimashiet ciectrn eerste oh eancrtth mn titm iemenyratanntn saiiiae upate ahs ot ey mance fim etna a ne be meee ecenetm — mathntenreeret ecm Sf teeta ete 





Input terminal with pull up devices. 
{-EXTO],[-EXT1], [-HOLD] 

Input terminal group ] 
{-EXTO],[-EXT1], [-WG],{ DKCHRS], [STSEL],[-DS],[-DIR], [-STEP], 
{-SGHD], [-TWSTEP], [-HDMODE], [-MOTRON], [-SPSEEK] 

Input terminal group 2 
[-CLR], [-WPSNS], [-TZSNS], [-DISNS], [+I1XSNS] 

Input terminal] group 3 
[+TEST], [XIN], [-HOLD], [-LPTYPE], [+AUTORZ ] 

Output group 1 
[+RWPWR], [+SMPS], [+MOTREN], [+SWFLTR], [PHASE1], [PHASE2], 
[+PWRON], [+LEDSCN]. 

Output group 2 
{[XOUT], [+DSOUT], [+HDO], [?ERA], [+WE], [+DSKCHG], [+WP], 
[+INDEX], [+TRKOO], [+READY]. 
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5.4 AC Characteristics 
Unless otherwise noticed, Ta=0°C to 70°C, VDD = 5.0 + 0.5V 


5.4.1 Pulse Width 


men trerneyet etre Ae Ae te “etre 





onan cmnceteete iene ARN Rep ARRAN, Bie wen meee Ye teelinanAhtn tien te Sen hur ArmA oder Nein an arn, eeNANIARN ane arnt men nemtetne:thAtnimhenmAe Erinn rennateeinnettat etek tite mA i nk AAR went “tintin erwin tnaretMnmninRnAnra mitruaar-mnnntt tee 


fe BO ce ool NY st ee ee ee Sig eee MN) | MARU 
tWSP ; Step Pulse Width 500 | , ns | 


{ 
; | ! 
Leenennnenrrrnenneresranenste, tad ita pica omni nal ona er eo Sot ath se a nda i a it ins sls De: “recipi as oc <p sac LtcaoedShecid sa Aen nee wet 


5.4.2 Transmission Delay Characteristics 


cette tag, mit Nira optnatt a AN, npr a Nad NR ne AN Rt Ay RNR eth a Nae enn Re neater tne ROAR einanNrete HeNNtnn AHERN An ce nrnmwnRn—vnemNtarattttNNNNY te pt “Yin niente me et Annis far teiee AAAne stharenlit en centr 


CSM co ce EM peal ite Kee ot —————_____—_LMIN| TYP | MAX{UNIT, 
' tWEH . Write Gate Fall -> Write Enable Rise 200 | ns | 
| 





Get eeas et ce, ee ee ede dee te ieee 





| 
, tWEL | Write Gate Rise -> Write Enable Fal] | i ns | 


| 

Be Pi Mash at Mae SAA J 
. tiFH | -DS Fall -> +DSOUT Rize | | | | 
| | = | | ! 
| -~>  +WP Rize | - | 200; nS | 
> +INDEX Rize : | | | | 

aad 

| 

| 


Vv 


+DSKCHG Rize 


Ao hale lt ME assets) eat ta aia an Aid Se tale 
| 
| | 
| = 4 


SeREADY -. RYZO. = ce Se a ee 


Newer aati nine tt tne ites nN A Rin Re ee AR ne ee Re eo Ae A 


' tIFL , -DS Rize 


ae 

| 1 -> +DSOUT Fall | . ! | 

! | -> +DSKCHG Fall : | . 

>  +WP Fall P, +e - ' 200] ns 
= 
A 
ae 


t 
1 


+INDEX Fall | | | | | 
_+READY Fall , ! | 3 


| tHDH ; -SISEL Rize - +HEADO Rize | | - | 200} nS | 
Rasp an ease ee ee ee ll ees Sota aa evanadotiomh eal sce. ! 


' tHDEL . -SISEL Fal] -> +HEADO Fal] | a - | 200} nS | 
Chie earn Ae aaipee ist getat aca hy Fake eae ef taal Sa eis ltr 8 le etl ate oe te ee 

tSNH | +IXSNS Rize _ > +INDEX nrize | | 
; 200 ns 
: cuss WSN Me I et 
_ tSNL . +IXSNS Fall > INDEX Fall ! ! | ! 
. : | - | 200] ns | 
_: -WPSNS Rize -> + WP Fall | 


| 
i 
| 
Lo oaks Fa tenes dots pate shinee at eat ee al ae AES EG is a OO inc rote Mens seyoetaes eaten hes chaste ce Seas erie ik cesta 


tDS | (setup time) DIR from -STEP Fall | -~ | - + 200; nS | 


etek a taal Phe eel ele ___ 
/ tDH | (hold time) DIR from -STEP Fall , oo - | 200{ ns | 


Naima shang an eeatmnane at 7 wl Rieti seceemaceapte enttnercametatneteatatnnnne ie wy tee 














| | | 
Uitte cacdteates oe incense Net. teats ee Ad Sats sei NE SA a et eee IO et ay cet A Le a WA craecceet Ae toat sale ietiey achicas 
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5.4.3 Testing Waveform 
( VDD = 5.0V ) 
LSTTL Equivalence Input 
Input terminal group 1 
(-EXTO],[-EXT1], [-WG],{-DKCHRS], [SISEL],{-DS],[-DIR]}, [-STEP ], 
[-SGHD], [-TWSTEP], [-HDMODE], [-MOTRON], [-SPSEEK ] 






— 2.0V(VIH) 


0.6V(VIL) 


Sensor Input Terminals 
Input terminal group 2 
[-CLR], [-WPSNS], [-TZSNS], [-DISNS], [+IXSNS]} 






2.8V (VIL) 


1.0V(VIL) 


Other Input Terminals 
Input terminal group 3 
[+TEST], [XIN], [-HOLD], [-LPTYPE], [+AUTORZ ] 






4.6V(VIH) 
0.4V (VIL) 
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5.4.4 Timing Waveform 
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+READY 
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5.4.5 Testing Terminal Load 


Apllied to CMOS output terminal 


IC Terminal] Tester 
| 30PF 
Jono 
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6. 44 PIN mini FP ( Flat Package ) 


UNIT : mm 
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